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.Fho proportions ofmalc fun^ cxncc* - * due to occupatio¬ 
nal exposure and* Vrapectiwely* to cigarette smoking in a 
highly industrlilh^d :»r«A'of Northern, ItaJy were esti¬ 
mated Xn a population-based c»5*-cohtroJ study‘In l $75-9." 
Two hundred and four out of the 2! i lunganccroisesansf 
351 confrofe Mrnpled from the source population Were 
questioned about their occupational and smoking his* 
torles. On the basic of the occupational history each subject 
was classified as probably exposed (-+•}, possibly exposed 
(?), Of unexposed (—) to one or more of the chemical* 
known to be carcinogenic tor the human lung, namely 
asbestos, polycyclic aromatic hydrocarbons, arsenic, nickel 
and chromium compounds, BCMfc, CM ME and vinyl 
chloride. Upon StratHicadon hy cigarette smoking, con¬ 
trasting the o c cupationally exposed subjects, whether cer¬ 
tainly or uncertainly defined, with the unexposed one*, the 
RR for lung cancer wju 2.1 and the occupational etfofogic 
fraction was 0.33 (95 % confidence interval 0.19-0.47), Thcr 
tobacco etiologfe fraction was 0.81, while the two expo* 
stires toge th er accounted for 09% of the total burden of 
incident cases. If 33 % of all male lung cancers were of 
occupational aetiology, then this alone would represent 
5 % of all cancer deaths. 


The proportion of cancers due to occupational expo¬ 
sure has been the subject of a number of speculations 
(DoSJ and Peto, 19Sl;Higginson and Muir, 1979; Wyn- 
der and Qnri, 1977; Cole, 1977). The estimates pro¬ 
posed in the scientific literature range from 1 to 10%. 

Most pf the available information on occupational risks 
comes from cohort studies, but the result* of any one 
specific study are riot easily applicable to other indus¬ 
trial settings and even less to the exposure pattern of 
the population as a whole;'For those sites (e.g. lung, 
bladder) where there are no large social class differ¬ 
ences due to non-occupational factors aud for which an 
appreciable proportion of cases maybe due to occupa¬ 
tional factors, a design suitable for estimation of the 
occupational etiologic fraction in a general population 
setting could be a case-control one where the cases 
would be aii, or a representative sample of, incident 
cases occurring in a given population while the controls 
would be a sample of the population from which the 
cases arise (Doll and Peto, 1961; Coleer al., 1972)-The 
few available population-based case-control studies on 
lung cancer (Williams et ah, 1977; Blor etal., 1978;Pike 
et at., 1979), however, do not permit an adequate 
evaluation of the population risk attributable to occu¬ 
pational exposure because a proper reference group of 
unexpoScd subjects is not usually defined. If the risk 
factor Under study is defined in terms of job or indus¬ 
trial branch (e.g. truck drivers or ship-building work¬ 
ers), the reference category may include workers ex¬ 
posed to the same chemical hazards in other jobs or 
industries. If, on the other liand, the definition is based 
on a specific chemical exposure, the reference may 
include workers exposed to Other carcinogenic sub¬ 
stances. In both cases the risk estimates arc biased 


towards the null. The same arguments hold for cohort 
studies when the general population is chosen as refer¬ 
ence instead of a non-erposed one (Wang and Mietti- 
nen, 1982). Our paper presents the results of a case- 
control study carried out in a highly industrialized area 
of the Lombardy region (Northern Italy) with the aim 
of estimating directly what proportion of lung cancer 
eases could theoretically have been prevented by re¬ 
ducing occupational exposure to currently known car¬ 
cinogenic chemicals and by reducing tobacco smoking. 
A preliminary analysis based on about half of the data 
presented here was previously published as a practical 
example in a methodological paper (Berrino et al., 
1980). 

MATCRIAZ. AMO METHODS 

The study area is Health Administration Unit No. 9 
of Lombardy region, with a total population of128,000 
inhabitants living in 20 towns of from 1,200 to 33,000 
inhabitants. This area is characterized by a high density 
of small and medium-sized Industries, mainly in the 
field of machinery manufacturing and textile produc¬ 
tion . Large chemical and metallurgical industries and a 
very large automobile assembly plant are present in 
nearby towns. The proportion of the male active popu¬ 
lation working in industry was 74 % at the 1971 Census. 
About two-thirds of the study area belongs to the Va¬ 
rese province, which is coveted by a cancer registry 
(Bemnp cl al., 19S2). 

Case5 included in the study were al 1 the incident lung 
cancers occurring among male residents of the study 
area during the 4-year period 1976-1979. Through the 
Regional Hospital Discharge-Diagnosis Information 
System and rhe Varese Province Cancer Registry 240 
potential cases were identified. This number was subse¬ 
quently reduced to 211, after exclusion of unreliable 
diagnoses by blind review of the relevant clinical re¬ 
cords. The corresponding annual incidence rale age- 
Standardized to the standard world population is79per 
100,000. One control for each case was chosen for the 
first 2 years of the study, and two controls for each case 
for the following 2 years. Controls taken at random 
from the electoral rolls of the male population of the 
study area were matched for age within a range of ± 2 
years. In all, 366 controls were enrolled. Seven cases 
and fifteen controls could not be reached by the inter¬ 
viewers, thus leaving 704 cases and 351 controls suit¬ 
able for the analysis- 

interviews were performed by two occupational phy- 
sicians aud two public-health nurses of the Local Ser- 
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